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LOAD-TRANSFER  CRITERIA  FOR  NUMERICAL  ANALYSIS 
OF  AXIALLY  LOADED  PILES  IN  SAND 


PART  II:  LOAD  PILE  CAPACITY  CURVES 
FOR  STEEL  AND  CONCRETE  PILES 


CHAPTER  1:  INTRODUCTION 


^This  report  presents  load  capacity  curves  for  the  design  and  analysis 
of  axially  loaded  piles.  A  brief  discussion  of  the  contents  of  this  report 
and  the  applicability  of  the  curves  follows.  In  order  to  make  intelligent 
use  of  these  curves,  the  reader  should  have  a  thorough  knowledge  of  the  cri¬ 
teria  used  in  their  development.  These  criteria  are  presented  in  Part  I  of 
this  report v 


Development  of  Curves 


From  the  criteria  presented  in  Part  I  and  the  computer  program  PILOAD 
for  generating  load  capacity  data  and  PIPLOT  for  plotting  the  data,  a  series 
of  curves  was  developed  for  various  pile  types  and  sizes.  For  each  pile,  the 
total,  side,  and  tip  capacities  are  presented.  In  addition,  for  each  pile, 
thirteen  different  surcharge  loads  applied  at  the  surface  and  four  different 
internal  friction  angles  were  considered.  The  surcharge  loads  range  from 
0  to  3000  psf.  They  are  accounted  for  by  computing  an  equivalent  depth  which 
in  turn  is  used  to  compute  the  maximum  tip  and  side  resistance.  Values  of  the 
internal  friction  angles  are  30,  33,  35,  and  37  degrees. 

The  pile  capacity  is  definced  as  the  total  load  corresponding  to 
0.25  inch  of  tip  movement. 

The  curves  should  not  be  used  without  careful  consideration  of  the  soil 
conditions.  The  curves  were  developed  assuming  homogeneous  soils  and  use  of 
the  curves  with  nonhomogeneous  materials  may  give  misleading  results.  See 
Part  I  for  a  discussion  of  the  subject. 

The  curves  presented  are  for  steel  piles,  concrete  piles,  and  concrete- 
filled  steel  pipe  piles.  The  modulus  of  elasticity  used  for  the  steel  piles 
is  29,000,000  psi  and  for  the  concrete  piles  4,000,000  psi.  For  the  compos¬ 
ite  piles  the  modulus  is  computed  as  follows. 


E  A  +  E  A 
?  _  s  s  c  c 

“com  A  +  A 
s  c 


where 


Eg  =  modulus  of  elasticity  of  steel 

A  =  area  of  steel 
s 

Ec  =  modulus  of  elasticity  of  concrete 
A  «*  area  of  concrete 


Procedure  for  Partially  Submerged  Piles 


The  curves  presented  herein  are  for  completely  submerged  piles.  To 
utilize  the  curves  for  partially  submerged  piles  the  following  precedure  is 
suggested: 

a.  Determine  the  pile  length,  surcharge  load,  and  other  parameter  as 
if  the  piles  were  completed  submerged. 

t).  Determine  the  depth  of  the  unsubmerged  soil. 

£.  Find  the  difference  between  the  total  unit  weight  and  submerged 
unit  weight,  and  multiply  this  value  by  the  depth  of  the  unsub- 
merged  soil. 

_d.  Take  half  of  value  obtained  in  c  and  consider  it  as  an  additional 
surcharge  load  to  be  added  to  the  previously  determined  surcharge 
load. 

_e.  Determine  the  pile  capacity  using  this  modified  surcharge  load 
value . 


Lowering  the  water  table  in  the  vicinity  of  a  pile  causes  an  increase  in 
the  effective  stress  in  the  surrounding  soil  mass  which  in  turn  increases  the 
pile  capacity.  The  change  in  effective  stress  starts  at  the  ground  surface 
and  increases  proportionally  with  depth  until  the  water  table  is  reached.  At 
that  point,  the  effective  stress  remains  constant  with  increasing  depth.  Fig¬ 
ure  1.  The  load-transfer  criteria  used  in  developing  the  curves  presented  in 
this  part  account  for  this  increased  effective  stress  by  an  adjustment  to  the 
relative  depth  as  if  a  surcharge  load  was  present.  The  relative  depth  is  used 
to  determine  the  maximum  side  and  tip  resistances  of  a  pile.  An  example  of 
this  approach  is  presented  in  Appendix  E,  Part  I.  To  approximate  this  effect 
with  the  pile  curves,  half  of  the  total  increase  in  weight  of  soil  from  low¬ 
ering  the  water  table  is  applied  as  a  surcharge  load.  Figure  2.  A  compari¬ 
son  of  this  procedure  was  conducted  for  two  different  pile  types  and  several 
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Approximation  for  Pile  Curves  When  Piles 
are  Partially  Submerged 


different  ground  water  levels  are  presented  in  Table  1.  The  comparison  re¬ 
veals  that  the  procedure  outlined  above  provides  a  reasonable  estimate  of  the 
effects  of  partially  submerged  piles. 

Use  of  Load  Capacity  Curves 

To  use  the  curves,  first  determine  the  pile  type  and  length  along  with 
the  expected  surcharge  load  and  internal  friction  angle.  With  these  values 
select  the  appropriate  graph  and  locate  the  pile  length  on  the  vertical  axis. 
Project  a  line  horizontally  until  it  intersects  the  curve  having  the  appro¬ 
priate  surcharge  load.  Next  draw  a  vertical  line  to  the  horizontal  axis  and 
read  the  pile  capacity.  An  example  follows. 


CHAPTER  2:  LOAD  CAPACITY  CURVES  FOR  STEEL  H  PILES 

Total  pile,  side,  and  pit  capacity  curves  for  steel  H  piles  are 
sented  as  follows: 

Curves  for 
10HP42 
12HP53 
14HP73 
14HP89 


LOAD  (TONS) 


Figure  3.  Total  Pile  Capacity  For  A  10HP42  Steel  Pile, 
Submerged  Condition,  1/4-in.  Tip  Roveeent,  PHi*39  Deg.,  C*0 


(TONS) 


Figure  4.  Side  Capacity  For  A  10HP42  Steel  Pile/ 

Submerged  Condition/  1/4-ln.  Tip  Moveeent,  Phi*30  Deg./  C-0 . 


Figure  5.  Tip  Capacity  For  A  10HP42  Sti 
Submerged  Condition,  1/4-in.  Tip  Movement 
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Figure  6.  Total  Pi la  Capacity  For  A  10HP42  Steel  Pile, 
Submerged  Condition,  }^4-in.  Tip  Floweeent,  Phi*33  Deg.,  C*0. 


10HP42  Steel  Pile 
Movement,  Phl*33 


(TONS  > 


;  8.  Tip  Capacity  For  A  19HP42  Stool  Pilo, 

irgsd  Condition,  1/4-in.  Tip  Nowooont,  Phl*33  Dig.,  C*® 


Figure  9.  Total  Pile  Capacity  For  A  10HP42  Steel  Pile 
Submerged  Condition,  1/4-in.  Tip  Flovement,  Phi*35  Deg., 


Figure  10.  Side  Capacity  Tor  A  10HP42  Steal  Pile, 

Submerged  Condition,  1/4-ln.  Tip  Movement,  PKl*3S  Deg.,  C*0 . 


TIP 


Figure  11.  Tip  Capacity  For  A  10HP48  Staal  Pita, 

Submarged  Condition,  1/4-in.  Tip  Flovamant,  Phi *35  Dag.,  C*fl 


Figure  12.  Total  Pile  Capacity  For  A  10HP42  Steel  Pile 
Submerged  Condition/  1/4-in.  Tip  doveeent/  Phi*3?  Peg./ 


Figure  13.  Side  Capacity  For  A  10HP42  Steel  Pile 
Suemerged  Condition,  1/4-in.  Tip  Movement,  Phi*37  Deg.,  C«0 


TIP  LOAD  (TONS) 


Figure  1A.  Tip  Capacity  For  A  19HP42  Steal  Pile 
Submerged  Condition,  1/4-in.  Tip  Movement,  Phia37  Deg.,  C*0 


Figure  15.  Total  Pita  Capacity  For  A  12HP53  Steal  Pile, 
Submerged  Condition,  1/4-in.  Tip  Flovaaant,  Phi •  30  Day.,  C»9 


Figure  16.  Side  Capacity  For  A  12HP53  Steel  Pile, 

Submerged  Condition,  1/4-in.  Tip  Movement,  Phi*30  Deg.,  C*0 


Figure  18.  Total  Pit*  Capacity  For  A  12HPS3  Steel  Pile, 
Submerged  Condition,  1/4-ln.  Tip  Movement,  Phl*33  Deg.,  C*C. 


Figure  19.  Side 
Submerged  Co-diii 


LOAD  (TONS) 


l  ...Jits 


TOTAL  LOAD  (TONS) 


\\ 


Figure  21.  Total  Pi  la  Capacity  For  A  12HP53 
Submerged  Condition,  1'4-ln.  Tip  Ploweaant,  PI 


(TONS) 


Figure  22.  Side  Capacity 
Submerged  Condition*  W4-. 


Figure  23.  Tip  Capacity  For  A  12HP53  Steel  Pile, 
Submerged  Condition,  1/4-in.  Tip  Howeeent,  Phi-35  Peg 
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LOAD,  R 


Figure  24.  Total  PH#  Capacity  For  A  18HPS3  Stool  Pi  la, 
Subaargad  Condition,  |/4-in.  Tip  Hovanant,  Phl*3?  Dag.,  C*C 


LOAD  (TONS) 


Figure  25.  Sid*  Capacity  For  A  12HPS3  Steel  Pile, 

Subeerged  Condition,  1/4-in,  Tip  Movement,  Phi*3?  Deg,,  C*0. 


LOAD  (TONS) 


Figure  27.  Total  Pita  Capacity  For  A  14HP73  Steal  Pile* 
Submerged  Condition,  1/4-in.  Tip  novaamt,  Phi*30  Deg.,  C*0 


LOAD  (TONS) 


14HP73  Steel  Pile 
p  Noveeent,  PKl*3< 


Figure  30.  Total  Pile  Capacity  For  ft  14HP73  Steel  Pile 
Subeerged  Condition,  1/4-in.  Tip  Poveeent,  Phi*33  Deg., 


see 


Figure  31.  Side  Capacity  For  A  14HP73  Steal  Pile, 

Submerged  Condition,  1/4-in.  Tip  tloveeent,  Phi*33  Deg.,  C*0 


LOAD  (TONS) 


Figure  33.  Total  Pile  Capacity  For  A  14HP73  Steel  Pile, 
Submerged  Condition,  l/’d-in.  Tip  Floveeent,  Phi*35  Deg.,  C*0 


(TONS) 


Side  Capacity  For  A  14HP73 
Condition.  1/4-in.  Tie  Hovew 


TIP  LOAD  <TONS) 


;  35.  Tip  Capacity  For  A  14HP73  Stool  Pllo, 

>rged  Condition,  I/4-ln.  Tip  Rovooont,  P)*i*3S  Dog.,  C»t. 


Submerged  Condition. 


Figure  37.  Sida  Capacity  For  A  14HP73 
Subasrgad  Condition,  1/4-in.  Tip  novaat 


Submerged  Condition 


LOAD  (TONS) 


Figure  39.  Total  Pi l*  Capacity  For  A  14HP89  Steal  Pile, 
Submerged  Condition,  1/4-in.  Tip  Novenent,  Phi *38  Deg.,  C«8 


LOAD  (TONS) 


Condition 


Condition 


LOAD  (TONS) 


Figure  43.  Side  Capacity  For  A  14HP89  Steal  Pile, 
Submerged  Condition,  J/4-in.  Tip  Hoveeent,  Phl“33  Dej 


A  14HP89  Steel  Pile, 

Tip  Hoveeent,  Phi *33  Deg.,  C*0 


Figure  45.  Total  Pile  Capacity  For  A  HHP89  Steel  P 
Submerged  Condition,  1/4-in.  Tip  Poveaent,  Phi-35  Dej 


SIDE  LOAD  (TONS) 


Figure  46.  Side  Capacity  For  A  14HP89  Steel  Pile, 

Submerged  Condition,  1/4-in.  Tip  Noveeent,  Phi*3S  Deg.,  C-8 


LOAD  (TONS) 


14HP89  Steel  Pile, 


Figure  48.  Total  Pile  Capacity  For  A  14HP89  Steel  Pile, 
Subaerged  Condition,  1/4-in.  Tip  Moveeent,  Phi»37  Deg.,  C-0 


(TONS) 


Figure  49.  Side  Capacity  For  A  14HP89  Steel  Pile, 

Submerged  Condition,  1'4-in.  Tip  Ptoveeent,  Phi*37  Deg.,  C*0. 


Figure  50.  Tip  Capacity  For  A  14HP89  Steel  Pile, 
Submerged  Condition,  1/4-ln.  Tip  Ploveeent,  Phi*3' 


CHAPTER  3:  LOAD  CAPACITY  CURVES  FOR  STEEL  PIPE  PILES 


Total  pile,  side,  and  pit  capacity  curves  for  steel  pipe  piles  are  pre 
sented  as  follows: 


Curves  for 

Shown  in  Figure 

10  Inches 

51-62 

12  Inches 

63-74 

14  Inches 

75-86 

16  Inches 

87-98 

20  Inches 

99-110 

.j 


Figure  SI.  Total  Pita  Capacity  For  A  10-in  Steel  Pipe  Pile, 
Subeerged  Condition,  1/4-in.  Tip  Floveeent,  Phi *39  Deg.,  C*0 


LOAD  (TONS) 


Figure  52.  Slda  Capacity  For  A  10-in  Ste< 
Submerged  Condition*  1/4-in.  Tip  Noveaent 


Figure  5A.  Total  Pilo  Capacity  For  ft  10- 
Submergod  Condition,  1/4-in.  Tip  IWemont 


Subaorgod  Condition,  1/4-in.  Tip  Hovemont 


jyzuhz  u.i- 


Total  Pi  la  Capacity  Tor  A  10-in  Steel  Pipe  Pile 
Condition,  1'4-in.  Tip  Ploveeent.  Phi-35  Deo.,  C-0 


LOAD  (TONS) 


Figure  58.  Sid*  Capacity  For  A  10-in  Steel  Pipe  Pile, 
Submerged  Condition,  1/4-ln.  Tip  Ploveeent,  Phi»35  Deg.,  C*0. 


Submerged  Condition,  1/4-1  n.  Tip  flovement 


Figure  60.  Total  Pile  Capacity  For  P  10-, 
Submerged  Condition,  1/4-in.  Tip  Hovenent, 


Movement 


Figure  63'  Total  Pi  la  Capacity  For  A  lS-in  Steel  Pipe  Pile 
Submerged  Condition.  1/4-in.  Tip  Clovement.  Phi *39  Deg.,  C*0 


( TONS  > 


Side  Capacity  For  A  12-in  Stei 
Condition,  1/4-in.  Tin  doveiaent 


Figure  65.  Tip  Cepecity  For  A  12-ln  Steel  Pipe  Pile. 
Submerged  Condition.  1/4-in.  Tip  Movement.  Phi'30  Deg..  C*0. 


Figure  68-  Tip  Capacity  For  A  12-in  Stas 
Submerged  Condition.  1/4-in.  Tip  Ploveaent 


LOAD  (TONS ) 


Figure  69-  Total  Pile  Capacity  For  A  12- 
Subaergsd  Condition,  1/4-in.  Tip  Ploveaent 


(TONS) 


Movement 


Figure  71.  Tip  Capacity  For  A  12-in  Stee 
Submerged  Condition,  1/4-in.  Tip  (lovement 


Submerged  Condition,  1/4-in.  Tip  Movement 


Figure  73.  Side  Capacity  For  ft  12-in  Steel  Pipe  Pile, 
Submerged  Condition,  1/4-in.  Tip  dowenent,  Phi*37  Deg.,  C*0. 


Figure  77.  Tip  Capacity  For  A  14-in  Stee 
Submerged  Condition,  1/4-in.  Tip  Movement 


Figure  78.  Total  Pile  Capacity  For  A  14- 
Subiterged  Condition,  1/4-in.  Tip  Plovement 


Figure  79.  Side  Capacity  For  ft  14-in  Stei 
Submerged  Condition,  1/4-in.  Tip  Movement, 


Submerged  Condi tion,  1/4- in.  Tip  Movement, 


Subaarged  Condition,  1/4- in.  Tip  Ploveaenl 


Figure  83-  Tip  Capacity  For  A  14-in  Steel  Pipe  Pile, 
Submerged  Condition,  1'4-in.  Tip  Movement,  Phi-35  Deg.,  C-0 


TOTAL  LOAD  (TONS ) 


Submerged  Condition,  1/4-in.  Tip  (lovement 


ee*  ;se  00E 


Figure  85.  Side  Capacity  For  A  14-in  Steel  Pipe  Pile, 
Submerged  Condition,  1/4-m.  Tip  flovenent,  Phi»37  Deg.,  C*0. 


TOTAL  LOAD  (TONS) 


Figure  87.  Tola l  Pile  Capacity  Por  A  16-in  Steel  Pipe  Pile. 
Subaarged  Condition,  1/4-in.  Tip  Noveaent,  Phi*30  Deg.,  C*0 


Submerged  Condition/  1/4-in.  Tip  Ftovement 


Figure  89.  Tip  Capacity  For  A  16-in  Stee 
Submerged  Condition,  1/4-in.  Tip  Plovement 


LOAD  (TONS) 


Figure  90.  Total  Pile  Capacity  For  A  16-m  Steel  Pipe  Pile 
Submerged  Condition,  i/4-in.  Tip  Movement,  Phi»33  Deg.,  C*0 


Figure  91.  Side  Capacity  For  A  16-in  Steel  Pipe  Pile, 
Submerged  Condition,  1/4-in.  Tip  Hovement,  Phi*33  Deg.,  C*D. 


Total  Pile  Capacity  For  A  16-in  Steel  Pipe  Pile 
Condition,  1/4-in.  Tip  Ptoveeent,  Phi*35  Deg.,  C»0 


LOAD  (TONS) 


flovsment 


Figure  95.  Tip  Capacity  For  A  16-ln  Steel  Pipe  Pile, 
Submerged  Condition,  1/4-ln.  Tip  Movement,  Phi*3S  Deg.,  C»0. 


Submerged  Condition,  1/4-in.  Tip  Movement 


Figure  97.  Side  Capacity  For  A  16-in  Steel  Pipe  Pile 
Sufamrged  Condition,  l/4-tn.  Tip  Moveaent,  Phi*37  Deg 


Figure  99.  Total  Pi  la  Capacity  For  ft  20- 
Submargad  Condition,  l/<-in.  Tip  floweaent 


Figure  100.  Side  Capacity  For  A  20-ln  Stei 
Submerged  Condition,  1/4-in.  Tip  Ptovement 
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Figure  102.  Total  Pile  Capacity  For  A  20-in  Steel  Pipe  Pile 
Subeerged  Condition,  1/4-in.  Tip  doveeent,  PM*33  Deg.,  C»0 


Figure  103.  Side  Capacity  For  A  20-in  Steel  Pipe  Pile, 
Submerged  Condition,  1/4-in.  Tip  Moveaent,  Phi*33  Deg.,  C»0. 


Figure  104.  Tip  Capacity  For  ft  20-in  Steel  Pipe  Pile, 
Submerged  Condition,  1/4-in.  Tip  flovenent,  Phi»33  Deg.,  C*0 


Figure  105.  Total  Pile  Capacity  For  A  20-in  Steel  Pipe  Pile 
Submerged  Condition,  1/4-tn.  Tip  Floveeent,  Phi*35  Deg.,  C*0 


<  TONS ) 


Z7S9 
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Figure  108.  Total  Pile  Capacity  For  ft  20- 
Submerged  Condition,  1/4-in,  Tip  Movement 


Figure  109.  Side  Capacity  For  A  26-ln  Stool  Pipo  Pllo. 
Safcoorgod  Condition,  1/4-in.  Tip  Hovooont,  Phl*37  Dog.,  C*6 


TIP  LOAD  (TOMS) 


Figure  110.  Tip  Capacity 
Sufawrgat!  Condition,  1/4 


CHAPTER  4.  LOAD  CAPACITY  CURVES  FOR  SQUARE  CONCRETE  PILES 


Total  pile,  side,  and  pit  capacity  curves  for  square  concrete  piles  are 
presented  as  follows: 


Curves  for 

Shown  in  Figure 

10  Inches 

111-122 

12  Inches 

123-134 

14  Inches 

135-146 

16  Inches 

147-158 

18  Inches 

159-170 

20  Inches 

171-182 

Figure  ill.  Total  Pi  la  Capacity  For  A  lA-ia  Sqaara  Coacrata  Pi  la, 
Subaargad  Condition,  1/4-in.  Tip  Plovaaoat,  Pki«3*  Day.*  C*A. 


Slda  Capacity 
Coaditioa.  i/4- 


LOAD  (TONS) 


Figure  113.  Tip  Capacity  For  A  lt-in  Square  Concrete  Pile, 
SubeergaA  Condition,  1/e-in.  Tip  Hoveeent,  Phl-3t  Day..  C‘ 


Subaargad  CtndliUo, 


Figure  115.  Slrfs  Capacity 
Submryad  Condition,  1/d- 


Figure  117.  Total  Plla  Capacity 
Sabaaryad  Condition.  1^4-la.  Tl] 


*  •*4nin 


SutMr|«d  Condition 


Capacity 


SIDE  LOAD  (TONS) 
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Figure  121.  Sldo  Capacity  For  A  l*-in  Square  Concrete  Pile, 
Setairged  Condition,  t/4-ln.  Tip  Hoveaent,  Phi«37  Day.*  C*< 


(SWOi) 


ro 


Figure  125.  Tip  Cnpncltu  For  A  18-in  Squnro  Concreto  I 
Suboorgod  Condition.  1/4- in.  Tip  Movooent.  Phi-3*  Dog 


(TONS) 


Subworged  Condition, 


JUZOI-X  U.K 


Figure  127.  Side  Capacity  For  A  12-in  Square  Concrete  Pile 
Submerged  Condition.  1/4-in.  Tip  Poveeent.  Phi -33  Deg..  C-< 


Figure  128.  Tip  Capacity  For  A  12-in  Square  Concrete 
Subeeryed  Condition,  1/4-in.  Tip  Hoveeent,  Phi-33  Dei 


LOAD  (TONS) 


LOAD  (TONS) 


Side  Capacity  For  A  12-in  Square  Concrete  Pile 
Condition*  1/4-in.  Tip  Noveeent,  Phi*35  Deg.*  C-l 


■  ^31.  Tip  Capacity  For  A  12-in  Square  Concrete  Pile, 
irged  Condition,  1'4-in.  Tip  Aoveeent,  PM -35  Dee.,  C*0 


Figure  133.  Side  Capacity  For  A  12-in  Square  Concrete  Pile, 
Submerged  Condition,  1/4-in,  Tip  Hoveaent,  Pki*37  Oeg,,  C*< 


TIP  LOAD  (TONS) 
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Figure  136.  Sid*  Capacity  For  A  14-in  Squi 
Subaargad  Condition,  1/4-in.  Tip  Novaaant, 


Side  Capacity  For  A  14-in  Square  Concrete 
Condition.  1/4-in.  Tip  Noveeent,  Pl»i»33  Deg 


Figure  141.  Toinl  Pilo  Capacity  For  ft  14-in  Squaro  Concroto  Pilo, 
Submerged  Condition*  1/4-in.  Tip  Rovooont,  PKi-35  Dog.,  C«6. 


LOAD  (TONS) 


For  A  14-in  Square  Concrete  Pile, 


Figure  144.  Total  Pi  la  Capacity 
Svhaargad  Condition,  1/4- in.  Tij 


LOAD  (TONS) 


Figure  147.  Total  Pi  la  Capacity  For  A  16-la  Square  Concrete  Pile, 
Submerged  Condition,  1/4-in.  Tip  floveeent,  Pkl-39  Deg.,  C-9. 


Figure  148.  side  Capacity  For  A  16-in  Square  Concrete  Pile 
Submerged  Condition,  1/4-ln.  Tip  Hoveeent,  Phi *30  Deg.,  C*i 


(TONS) 


Capacity  For  A  16-la  Square  Concrete  Pile, 


(TONS) 


Figure  151.  Side  Capacity  For  A  16-ln  Square  Concrete  Pile, 
Submerged  Condition,  1/4-ln.  Tip  Hoveeent,  Pfcl-33  Deg.,  C>9 


Tip  Capacity  For  A  16-la  Sqwara  Coacrota  Pila 
Coaditioa#  1/4-la.  Tip  NevMmt,  FKi-33  $aa.,  C 


(TONS) 


Concrete  Pile 


165 


figure  155. 

Submerged 


Figure  157.  Side  Capacity  For  A  16-la  Square  Concrete  Pi  la, 
Submerged  Condition,  1/4-in.  Tip  Movement,  Phl*3?  Deg,,  C»< 


LOAD  ( 


Figure  158.  Tip  Capacity  Far  A  16-in  Sguara  Concrete  Pi  la. 
Submerged  Condition,  1/4-in.  Tip  flovaaent.  Phi -37  Dag.,  C-6 
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Figure  161.  Tip  Capacity  For  A  18-in  Square  Concrete  Pile, 
Svbnergad  Condition,  1/4-in,  Tip  Moveeent,  Phi*30  Deg.,  C*0 


275® 
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Figure  163.  Side  Capacity  For  A  18-in  Square  Concrete 
Subeerged  Condition,  1/4-in.  Tip  Movement,  Phi *33  Deg 
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NO.  LOAD.  PSF 
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Figure  165.  Total  Pile  Capacity 
Submerged  Condition,  1/4-in.  Tlj 


(SMOi) 


Figure  166.  Side  Capacity  For  A  18-in  Square  Concrete  Pile 
Submerged  Condition,  1/4-in.  Tip  Movement,  Phi*35  Deg.,  C*« 
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Figure  168.  Total  Pile  Capacity  For  A  18-ln  Square  Concrete  Pile 
Submerged  Condition,  1'4-in.  Tip  tlovement.  Phi *3?  Deg.,  C*0. 


SIDE 


Figure  169.  Side  Capacity  For  A  18-in  Square  Concrete  Pile 
Submerged  Condition,  1/4-in.  Tip  Moueaent,  Phi*37  Deg.,  C*< 


Figure  170.  Tip  Capacity  Tor  A  18-in  Square  Concrete  Pile, 
Submerged  Condition,  1/d-in.  Tip  floveeent,  Phi»3?  Deg.,  C*0 


Total  Pi Is  Capacity  For  A  20-in  Square  Concrete 
Condition,  1/4- in.  Tip  Noveeent,  Phi*30  Deg.,  C*0 


*  // 


'2.  Side  Capacity  For  A  20-in  Square  Concrete  Pile, 
id  Condition,  1/4-in.  Tip  Floveeent,  Phi*30  Deg.,  C*< 


Submerged  Condition,  1/4-in*  Tip  Movement, 


(TONS) 


Figure  174.  Total  Pile  Capacity  For  A  2C-in  Square  Concrete  Pile, 
Submerged  Condition,  1/4-in.  Tip  floveeent,  Phi-33  Deg.,  C*0. 


IDE  LOAD  (TONS) 


Figure  175.  Side  Capacity  For  A  20-in  Square  Concrete  Pile, 
Submerged  Condition,  1/4-in.  Tip  Movement,  Phi*33  Deg.,  C*0 


Figure  176.  Tip  Capacity  Tor  A  20-in  Square  Concrete  Pile, 
Submerged  Condition,  1/4-in.  Tip  Plooeaent,  Phi*33  Deg.,  C*0. 


Figure  177.  Total  Pile  Capacity  For  ft  20-in  Square  Concrete 
Submerged  Condition,  t/4-ln.  Tip  Movement,  Phi*35  Deg.,  C*0 


Plgur*  178.  Sltfa  Capacity  For  A  20- In  Squi 
Sabaargarf  Coad  tion,  1/4- in.  Tip  Flovanenl 


Figure  179.  Tip  Capacity  For  A  20-in  Square  Concrete  Pile, 
Submerged  Condition,  1/4-in.  Tip  floveeent,  Phi*35  Deg.,  C*0. 


(TONS) 


Condition,  1/4-in.  Tip  noveaeni 
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CHAPTER  5:  LOAD  CAPACITY  CURVES  FOR  ROUND  CONCRETE  PILES 

Total  pile,  side,  and  pit  capacity  curves  for  round  concrete  piles  are 
presented  as  follows: 


Curves  for 
10  Inches 
12  Inches 
14  Inches 
16  Inches 


Shown  in  Figure 


183-194 


195-206 

207-218 

219-230 


2500 
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Figure  184.  Side  Capacity  For  A  10-in  Pound  Concrete  Pile 
Submerged  Condition,  1'4-in.  Tip  Plovement,  Phi*30  Deg.,  C 


Figure  186.  Total  File  Capacity  For  A  10-in  Round  Concrete 
Submerged  Condition,  1/4-in.  Tip  (lovement,  Phi*33  Deg.,  C*( 


Subnorgod  Condition,  I'^-in.  Tip  Movement 


Figure  188.  Tip  Capacity  For  A  10-in  Pound  Concrete  Plte 
Submerged  Condition,  1'4-in.  Tip  Plovement,  Phi»33  Deg.,  i 


Figure  189.  Toil  l  Pile  Capacity  For  A  l«-ln  Round  Coacroto  Pi  la 

Safaaargod  Condition,  1/4-ln.  Tip  Dovaant,  Pit  1-35  Dog.,  C-A. 


Figure  191.  Tip  Capacity  For  A  19-ia  Round  Cone r« to  Pit#, 
Subaorgod  Condition*  1/4-la.  Tip  Rovoaaat*  Pkl*35  Dog.,  < 


Figure  192.  Total  Pilo  C«p«i 
Submerged  Condition*  1/4-in 


Figure  193.  S Ida  Capacity  For  A  l*-in  Round  Concrata  Pi  la, 
Subnargad  Condition,  1/4-la,  Tip  Navaaaat,  Phi *37  Dag,,  C>t 


Figure  195.  Total  Pll*  Capacity  For  ft  12-in  Round  Concrete  Pile 
Subeerged  Condition,  1/4-in.  Tip  Itovment,  PKi-3t  Dm.,  C-ft. 


Figure  196.  Side  Capacity 
Sub— rgad  Conditio*.  1/4- 
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Figure  200.  Tip  Capacity  For  A  12-in  Roand  Concrete  Pit*, 
Sab*«rg*d  Condition.  i/4-in.  Tip  Ho— al,  Pki*33  Dog..  | 
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Concrete  Pile, 


17S® 


Figure  205.  Sida  Capacity  Far  A  13-la  Round  Concrata  Pile, 
Subaorgad  Condition,  1/4-la.  Tip  flovaaant,  PM. 3?  Dag . ,  cl 


Condition 


Condi lion 


Figure  208.  Slrfa  Capacity 
S«bMr|«4  Condition,  1 S4- 


Figure  209.  Tip  Capacity  For  A  14-in  Round  Concrata  Pi la, 
Subaargad  Condition,  1/4-in.  Tip  Hovaaant,  Phi-39  Dag.,  C-9 


(TONS) 


Figure  211.  Sldo  Capacity  For  A  14-in  Round  Concrete  Pile 
Submerged  Condition.  1/4-ln.  Tip  novwoont,  PKl-33  Dog..  C 


Conditio* 


T0T*l  LOAD 


figure  213.  -  . 

CoSu]^1-  C.p.clty  For 


225 


Figure  214.  Side  Capacity 
Sibetrgad  Conditio**  1/4- 


Figure  216.  Total  Pi  lo  Capacity  For  A  14-in  Round  Concrete  Pile, 
Submerged  Condition.  1/4-in.  Tip  Hoveeent.  Phi*37  Deg..  C*#. 


Conditio* 


(TONS) 


Figure  220.  Side  Capacity  For  A  16-in  Round  Concrete  Pile, 
Submerged  Condition.  1/d-ln.  Tip  Roveaent,  PKi«36  Deg..  C1 


LOAD  (TONS) 


ii«  Pt\e 


(TONS) 


Figure  222.  Total  Ptla  Capacity  For  A  16-in  Round  Concrata  Pila, 
Subaargad  Condition*  1/4-in.  Tip  Hovaaant,  Phi*33  Dag.*  C*l. 


Figure  223.  Sid*  Capacity 
Suba*rg*d  Condition,  1/4- 


Figure  224.  Tip  Capacity  For  A  16-in  Round  Concreta  P 
Subaorgad  Condition,  1'4-ln.  Tip  Hovaaant,  Phi*33  Dag 


JUIOt-I  U.K 


Figure  227.  Tip  Copi 
Swkmrnd  Condition. 


Figure  228.  Total  Pi  la  Capacity  For  A  16-in  Roand  Concrata  Pi  la, 
Subaargad  Condition*  1/4-in.  Tip  Hovaaanl.  Pki*37  Dag.*  C>6. 


Figure  229.  Sid*  Capacity  For  ft  16-la  Round  Concroto  Pi  la, 
Subawrgod  Condition,  1/4-la.  Tip  Hov***nt,  Phi -37  D*g.,  C-6 


LOAD  (TONS) 


ri8uic  iju.  >  i ft  «p«.ny  r®r  n  jo-m  K«y«o  vcacrnt  put, 
SibMrgid  Condition.  1/4-i*.  Tip  Novmwit,  Phi -37  0*9.,  C«6 
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CHAPTER  6: 

LOAD  CAPACITY  CURVES  FOR 

COMPOSITE 

STEEL,  CONCRETE  PILES 

Total  pile,  side,  and  pit 

piles  are  presented  as  follows: 

capacity  curves  for  composite  steel,  concrete 

Curves  for 

Shown  in  Figure 

10  Inches 

231-242 

12  Inches 

243-254 

14  Inches 

255-266 

16  Inches 

267-278 

JUZOhZ  U.t- 


I- in  Concrete 
Hoveeent,  PH 


Figure  234.  Total  Pi  la  Capacity  For  A  10-in  Concrete  Filled  Pipe  Pile 
Submerged  Condition,  1/4-in.  Tip  Movement,  Phi-33  Deg.,  C*0. 


Figure  235.  Side  Capacity  For  A  19-ln  Concrete  Filled  Pipe  Pile 
Submerged  Condition,  1/4-ln.  Tip  Ffoveeent,  Phi *33  Deg.,  C*0 . 


Figure  236.  Tip  Capacity  For  A  10-in  Concrete  Filled  Pipe  Pile 
Subeerged  Condition,  1/3-in.  Tip  floveeent,  Phi*33  Deg.,  C*0. 


(TONS) 


Figure  238.  Side  Capacity  For  A  10-in  Concrete  Fitted  Pipe  Pile 
Submerged  Condition,  1/4-ln.  Tip  Plovement,  Phi*35  Deg.,  C*0. 


2750 

3000 


Figure  240.  Total  Pile  Capacity  For  A  10-in  Concrete  Filled  Pipe  Pile 
Submerged  Condition,  1/4-in.  Tip  flos/eeent,  PHl*37  Deg.,  C*0. 


Figure  241.  Sid*  Capacity  For  A  16-in  Concrete 
Submerged  Condition,  I/4-ln.  Tip  flouaaant.  Phi1 


Figure  242.  Tip  Capacity  For  ft  13-in  Concrete  Filled  Pipe  Pile 
Submerged  Condition,  1/4-ln.  Tip  Flovement,  Phi*37  Deg.,  C-0. 


Figure  243.  Totel  Pile  Cepeclty  Tor  ft  12-ln  Concrete  Filled  Pipe  Pile 
Submerged  Condition,  Tip  Movement,  Phl-30  Deg.,  C-0. 


Figure  244.  Side  Capacity  For  A  12-in  Concrate 
Submerged  Condition,  1'4-in.  Tip  flovaeiant,  Phi1 
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Figure  249.  Total  Pile  Capacity  For  ft  12-in  Concrete  Filled  Pipe  Pi 
Submerged  Condition,  1^4-ln.  Tip  Movement,  Phi*35  Deg.,  C*0. 


Subnarged  Condition 


Figure  252.  Total  Plla  Capacity  For  A  12-in  Concrete  Filled  Pipe  Pile 
Submerged  Condition,  l/4-ln.  Tip  Hoveeient,  Phl*3?  Deg.,  C*0. 


Figure  253.  Side  Capacity  For  A  12-ln  Concrete  F 
Submerged  Condition,  1/4-in.  Tip  Movement,  Phi *3' 
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Figure  256.  Side  Capacity  For  A  14-in  Concrete  Filled  Pipe  Pile 
Submerged  Condition,  1/4-in.  Tip  floveeent,  Phl*30  Deg.,  C»®. 


(TONS) 


Submerged  Condition*  i/4-in*  Tip  Movement 


Figure  258.  Total  Pi  la  Capacity  For  A  14-in  Concrete  Filled  Pipe  Pile 
Submerged  Condition,  1/4-in.  Tip  flovement,  Phi *33  Deg.,  C-0. 


Side  Capacity  For  A  14-ln  Concrete  Fitted  Pipe  Pile 
Condition,  I/4-in.  Tjp  Movement,  Phi«33  Deg.,  C»C. 


L4— in  Concrete  Filled  Pipe  Pile 
3  Ho«/e»ent,  Phi*33  Deg.,  C«0. 


Figure  261.  Total  Pile  Capacity  For  ft  14-in  Concrete  Filled  Pipe  Pile 
Submerged  Condition,  1/4-in.  Tip  Movement,  Phi*35  Deg.,  C*0. 


(TONS ) 


Side  Capacity  For  A  14-in  Concrete  Fi 
Condition,  1'4-in.  Tip  floueeent,  PhlOS 


TIP  LOAD  (TONS) 


Figure  265.  Sid*  Capacity  For  A  14-in  Concrete  Filled  Pipe  Pile 
Submerged  Condition,  1/4-in.  Tip  Movement,  Phi-3?  Deg.,  C-0. 


Figure  266.  Tip  Capacity  For  A  14-in  Concrete  Fitted  Pipe  Pile 
Submerged  Condition,  1/4-in.  Tip  Movement,  Phi»37  Deg.,  C*0. 


eeee 


Figure  273.  Total  Pile  Capacity  For  A  18-in  Concrete  Filled  Pipe  Pile 
Submerged  Condition,  1'4-in.  Tip  floveeent,  PhlOS  Deg.,  C«0. 


Figure  274.  Sid*  Capacity  For  ft  16-in  Concrete  Filled  Pice  Pile 
Submerged  Condition,  1/4-in.  Tip  Hovement,  Ph i ■ 35  Deg.,  Cm9. 


Figure  275.  Tip  Capacity  for  A  16-in  Concrete  Filled  Pipe  Pile 
Submerged  Condition,  1/4-in.  Tip  ftoveeent,  PKi*3S  Deg.,  C*0. 


Figure  276.  Total  Pile  Capacity  For  A  i6-in  Concrete  Filled  Pipe  Pile 
Submerged  Condition,  l/4-in.  Tip  Plovement,  Phi*3?  Deg.,  C»0. 


